1. Introduction
===============

Marijuana is the most prevalently used illegal drug worldwide.^\[[@R1]\]^ Marijuana, now ubiquitous, is derived from the Cannabis sativa plant, which is native to Asia. Because cannabis is highly lipid soluble, it is quickly absorbed by the respiratory and gastrointestinal mucosa. Smoking marijuana produces effects within a few minutes of inhalation, whereas ingested marijuana takes about 1 to 3 hours to produce effects.^\[[@R2]\]^

In 2015, the prevalence of daily marijuana use among students in the 8th, 10th, and 12th grades was reported as 1.1%, 3%, and 6%, respectively. The perceived risks of marijuana smoking have declined in the 2000s.^\[[@R3]\]^

Use of marijuana is associated with deleterious consequences such as impaired short-term memory, impaired motor coordination, altered judgement, paranoia, psychosis, altered brain development, poor educational outcome, and symptoms of chronic bronchitis. Pneumomediastinum, pneumothorax, and subcutaneous emphysema have been reported with deep inhalation of marijuana involving breath holding. Risk for head, neck, lung, and testicular cancer has also been reported. Other rare adverse effects such as hemoptysis and myocardial infarction have been reported. This case report presents a young man with a history of smoking marijuana who presented with pneumothorax.^\[[@R4],[@R5]\]^

2. Case presentation
====================

A 30-year-old African American man presented to the emergency room with sudden onset of severe, right-sided chest pain. He had no medical comorbidities, reported no history of trauma, and did not have a history of any surgeries or medication use. He reported that he smoked marijuana daily for 5 years but did not report performing valsalva maneuvers. He did not have a history of nicotine use. The physical examination revealed clubbing of the fingers and decreased breath sounds on the right side of the chest. Bed side ultrasound of chest showed absence of lung sliding (Fig. [1](#F1){ref-type="fig"}). Chest roentgenogram (CXR) (Fig. [2](#F2){ref-type="fig"}) findings were consistent with those of right-sided pneumothorax. The patient underwent chest tube drainage of the lung. Repeat ultrasound after chest tube showed lung sliding (Fig. [3](#F3){ref-type="fig"}). A computed tomography scan (CT) of the patient\'s chest showed a few apical bullae in the right lung (Fig. [4](#F4){ref-type="fig"}). Urine toxicology results were positive for cannabinoids. Laboratory analysis results showed normal homocysteine levels (7.6 umol/L), normal rheumatoid factor levels, and a negative human immunodeficiency virus test result.

![ M mode showing absent lung sliding, stratosphere sign.](medi-96-e6917-g001){#F1}

![Chest roentgenogram on admission consistent with right pneumothorax. Arrows showing the pleural line.](medi-96-e6917-g002){#F2}

![ M mode showing sea shore sign.](medi-96-e6917-g003){#F3}

![CT scan of chest showing pneumothorax and small bullae in right upper lobe (arrows pointing to bullae). CT = computed tomography.](medi-96-e6917-g004){#F4}

The chest tube was removed after 4 days, and the patient\'s CXR showed continued reexpansion (Fig. [5](#F5){ref-type="fig"}). The patient was discharged from the hospital with scheduled pulmonary and thoracic outpatient follow-up.

![Chest roentgenogram on discharge showing reexpanded lung.](medi-96-e6917-g005){#F5}

3. Discussion
=============

Marijuana was used for multiple therapeutic purposes in the past, including as an antiemetic, analgesic, muscle relaxant, and appetite stimulant. Marijuana has also been widely used in various clinical settings for its anti-inflammatory, anxiolytic, hypnotic, and antidepressant effects.^\[[@R6],[@R7]\]^ Marijuana is currently a Schedule I controlled substance in the United States.

Some respiratory consequences of daily marijuana smoking have been well documented, including a high incidence of chronic cough, sputum production, and wheezing.^\[[@R8]\]^ Clubbing indicates chronic inhalation of marijuana abuse. The pathophysiology of marijuana-induced finger clubbing may be due to increase in the expression of vascular endothelial growth factor---alpha or of its receptors.^\[[@R9],[@R10]\]^

Smoking marijuana is associated with a 66% larger puff volume and a 33% increase in breathing depth and inhalation time compared with smoking tobacco. Marijuana smokers also hold their breath 4 times longer than tobacco smokers do. Marijuana smoking deposits 3 times more tar in the lungs than cigarette smoking. The above findings from study done by Wu et al showed 3 times as much material is delivered to the mouth during single marijuana smoking than the tobacco smoking and also one third of the material inhaled from the smoke of marijuana stayed in the lungs. As a result, carboxyhemoglobin levels increase leading to decrease oxygen carrying capacity of blood. With the above findings it implies that smoking only a few marijuana cigarettes has the similar effect on symptoms and lung histopathology, as smoking more than 20 tobacco cigarettes a day.^\[[@R11]\]^

In 1972, Miller et al^\[[@R12]\]^ were the first to report a case of pneumomediastinum resulting from performing high-pressure valsalva maneuvers during marijuana smoking. Barotraumas in the form of pneumomediastinum, pneumothorax, and subcutaneous emphysema may occur with deep inhalation of marijuana involving breath holding or valsalva maneuvers.^\[[@R13]\]^

The other recreational drugs that have been associated with pneumothorax are cocaine, heroin, and methylphenidate. There are several medications like pentamidine, nitric oxide, bleomycin, vinblastine, carboplatin, gemcitabine, bevacizumab, paclitaxel, doxorubicin, amiodarone, cisplatin, cyclophosphamide and tacrolimus have been associated with pneumothorax.^\[[@R14]\]^

The common etiologies for primary spontaneous pneumothorax are smoking, family history, marfans syndrome, homocystinuria, thoracic endometriosis. Secondary spontaneous pneumothorax can be caused by underlying emphysema, necrotizing pneumonia, Langerhans cell histiocytosis, lymphangioleiomyomatosis, pneumocystis, catamenial, and interstitial lung disease.^\[[@R15],[@R16]\]^

Beshay et al reported the largest case series of spontaneous pneumothorax in patients who frequently smoked marijuana and found severe bullous lung disease in the upper lobes of the lungs among marijuana smokers and hence recommended considering marijuana abuse as a cause of emphysema in young patients.^\[[@R17]\]^ Johnson et al^\[[@R18]\]^ showed that 3 of 4 patients with very limited tobacco use had multiple bullae in the upper lung fields and small parenchymal lung disease in other areas caused by marijuana use. Furthermore, Thompson and White^\[[@R19]\]^ reported 3 cases of marijuana users with large bullae in the upper lobe of the lungs on computed tomography scans.

However, Fiorelli et al compared 13 habitual marijuana smokers with nonsmokers and did not find a causal role of marijuana in the development of emphysema. The mechanism for bullae formation in marijuana users is not well known, combination of direct toxic components in marijuana, prolonged breath holding which can generate high inspiratory pressure leading to barotrauma. Inflammatory cells in marijuana smokers cause pulmonary toxicity causing loss of lung elastic recoil leading to bulla formation.^\[[@R20]\]^

Spontaneous pneumothorax can be caused by valsalva, Muller maneuver, barotrauma and extreme breath holding while smoking marijuana. Although mechanism of bullae formation in marijuana users in not well known. Other mechanism is coughing while breath holding in inspiration, which can cause increased intra-alveolar pressure, creating disruptive shearing force in alveoli close to vascular structure causing pneumothorax.^\[[@R21]\]^

Also, in an analysis of bronchial biopsy samples from marijuana and tobacco smokers, Gong et al^\[[@R22]\]^ showed that marijuana smokers had multiple histologic abnormalities such as basal cell hyperplasia, squamous metaplasia, thickened basement membrane, and submucosal inflammation with eosinophil\'s and lymphocytes. Although marijuana and tobacco smoker exhibit similar abnormalities. A study done by Fligiel et al^\[[@R23]\]^ showed marijuana smokers exhibit more histological abnormalities than tobacco smokers.

Bedside ultrasound of chest can help detect pneumothorax and decrease need of computed tomography.^\[[@R24]\]^ Absent lung sliding on M-mode suggests pneumothorax, which is stratosphere sign. The lung point is an ultrasound sign with 100% specificity for pneumothorax.^\[[@R25]\]^

Our patient did not have family history of pneumothorax. There were no clinical findings suggestive of marfans syndrome or ankylosing spondylosis. CT chest did not have cyst or nodules or traction bronchiectasis or honey comb findings, which excludes Langerhans cell histiocytosis, lymphangioleiomyomatosis and interstitial lung disease. Our patient did not have hamartomas of skin which makes Birt--Hogg--Dube syndrome unlikely. He did not have central line, thoracentesis, trans bronchial biopsy, or intubation which can cause nonspontaneous pneumothorax. Only etiology in our case was marijuana abuse.

Our patient was a young patient, who denied any history of nicotine use, making the bullous lung disease likely secondary to the marijuana smoking. He denied performing breath holding or valsalva maneuvers that have been associated with barotraumas due to marijuana use.

Further studies to evaluate the incidence of bullous lung disease in patients with marijuana use are required. Although some research exists, further studies to elucidate the mechanism of development of bullous lung disease in the absence of breath holding and valsalva maneuvers need to be done.

4. Conclusions
==============

The prevalence of bullous lung disease among marijuana smokers, both in relation to the general population and to cigarette smokers, warrants further research. It is imperative that physicians educate patients and colleagues about the potential dangers of marijuana, which is often used recreationally. This case report highlights the risk of bullous lung disease leading to pneumothorax following marijuana smoking.

Abbreviations: CT = computed tomography, CXR = chest roentgenogram.
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